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Gas Supply Adapter 



Tprhnieal Field ^~ 

The present invention relates to the calibration of gas sensors and especially to 
5 an adapter for calibrating gas sensors, notably gas sensors in portable gas 

detectors (which term will be used for instruments for detecting or analysing 
gas or vapours). However, the present invention also extends to calibration 
adapters for fixed-installation gas detectors and to adapters for supplying 
samples of gas to a sensor for analysis or detectioh of gases present in an 
10 atmosphere, especially toxic gases and oxygen. 

Gas detectors are used, for example, to detect or analyse potentially hazardous 
gases or vapours, e.g. hydrogen sulphide (H 2 S), carbon monoxide (CO) and 
nitric oxides, and also oxygen and it is important that such instruments are 
1 5 correctly calibrated in order to provide accurate readings . 

Background Art 

Gas detectors containing electrochemical gas sensors are well known for 
monitoring potentially hazardous environments, for example mines, tunnels, 

20 sewers and other closed environments. Such detectors are generally of the type 
in which gas from the atmosphere diffuses into contact with one or more 
sensors within a detector. Electronic circuits within the detector convert the 
output signal from each sensor into a reading of the amount of gas detected. 
The sensor output signal can drift and can also vary with the age of the sensor 

25 and hence periodic calibration is required to ensure that the detector output is 
accurate. 

Safety regulations require that the sensors within a detector are tested on each 
occasion that they are taken into a potentially hazardous environment and that 
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they are calibrated periodically according to the manufacturers ' 
recommendations. Currently, such gas detector sensors are calibrated by 
passing a calibration gas of known composition from a compressed gas bottle 
at a predetermined flow rate through a pipeline to an adapter that fits over the 
5 gas inlet of the detector, i.e. the inlet in the detector that allows gas from the 

atmosphere being monitored to diffuse into contact with the sensors. Generally 
an excess of calibration gas is supplied to the adapter and a vent is provided to 
atmosphere in order to prevent the pressure in the adapter from building up. 

10 An example of a calibration adapter is disclosed in US 4,854,153 in which a 
gas detector is shown that is pressed against a calibration adapter and sealed 
thereto by an O-ring. Gas is fed into a chamber within the adapter that is in 
contact with the gas inlet of the detector; an outlet vent is also provided from 
the chamber. 

15 

GB 2 345 340 disclosues a hood for surrounding a wall-mounted gas detector 
for providing an isolated environment into which calibration gas is fed. 

EP 0 319 933 discloses a calibration valve for an oxygen sensor in a respiratory 
20 gas system. 

US 4,742,708 describes a calibration cap that is attached to a sensor by hook 
and loop fabric, e.g. Velcro® fabric. 

25 US 6,282,940 describes a device for testing carbon monoxide sensors, 

including a housing made of clear plastic that fits over the carbon monoxide 
detector. 
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Calibration adapters should provide the calibration gas to the sensors in a way 
that mimics as closely as possible the diffusion of gas that occurs during 
normal operation of the detector when monitoring an open atmosphere. 

5 One problem associated with calibration adapters is that they should use a 
compliant material to provide a good seal against the gas detector to prevent 
extraneous atmospheric gas from entering the chamber within the calibration 
adapter. On the other hand, compliant material, e.g. natural rubber, can both 
absorb elements within the calibration gas (and so reduce the amount of that 

10 component in the calibration gas) and also be degraded by some components of 
calibration gases. Inert compliant materials are known but they tend to be 
expensive. 

15 

Disclosure of Invention 

According to the present invention, there is provided a single-piece adapter for 
supplying gas to a gas detector that contains at least one gas sensor and that has 
a gas inlet for allowing gas at the inlet to come into contact with the at least one 
20 sensor, which adapter comprises : 

• a chamber having an opening for fitting over the gas inlet of a gas 
detector, the chamber having an inner surface, 

• an inlet duct for feeding gas into the chamber in a direction transverse to 
the opening, and 

25 • an outlet to vent gases from within the chamber, 

wherein the inner surface of the chamber is formed by a first moulding of a 
rigid, non-absorbent material and a second moulding of resilient material and 
wherein the second moulding forms the part of the surface surrounding the said 
opening. 
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The interface between the first and die second mouldings may be arranged to 
engage the gas detector form a seal isolating the chamber from the ambient 
atmosphere. 

5 

Because the resilient material is provided only around the lower part of the 
inner surface surrounding the opening, while the rest of the inner surface of the 
chamber is formed from the first moulding, only a very limited amount of the 
second moulding is exposed to the calibration gas in the chamber and 

10 preferably only the edge of the interface between the first and second 

mouldings is exposed to the gas within the chamber. Thus the vast majority of 
the inner surface of the adapter chamber is provided by the hard non-absorbent 
plastics material of the first moulding and accordingly the amount of gas that 
can be absorbed by, or that can degrade, the resilient material is minimal. In 

1 5 addition, the resilient material provides a good gas-tight seal merely by placing 
the adapter on the gas detector without having to apply pressure to the adapter 
to keep it in contact with the gas detector. 

In addition to providing calibration, adapters can also be used to supply a 
20 sample of gas to a gas detector from an atmosphere being monitored. 

Preferably, the gas inlet duct and gas oudet are in line with each other and a 
baffle is provided between the inlet and the oudet to prevent gas passing 
direcdy from the inlet to the outlet. 

25 

In order to prevent build up of pressure within the adapter chamber, the cross 
sectional area of the outlet is preferably greater than the cross sectional area of 
the inlet duct. The outlet may be a simple opening to atmosphere or may be a 
duct for removing possibly toxic material and hence preventing the immediate 
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atmosphere surrounding the gas detector from being filled with toxic 
calibration gas. 

The second moulding of compliant material preferably extends over the whole 
5 of the outer surface of the adapter and the adapter is preferably formed by over- 
moulding the first moulding with the second moulding. 

The present invention also provides a method of using the adapter to feed gas 
to a detector. 

10 

Brief Description of Drawings 

A calibration adapter in accordance with the present invention will now be 
described, by way of example only, with reference to the accompanying 
drawings in which: 

15 

Figure 1 is a schematic view showing the operation of the adapter of 
the present invention; 

Figure 2 is a picture of the adapter of the present invention; 
Figure 3 is a picture showing the inside of the adapter of Figure 2; 
20 Figure 4 is a picture of the two parts of die moulding making up the 

adapter of Figures 2 and 3 ; and 

Figure 5 is a picture similar to Figure 4 but showing the inside of one 
of the parts of the moulding. 



25 Preferred Mode for Putting the Invention in to Operation 

Referring initially to Figure 1, there is shown a schematic cross section of the 
adapter 10, which includes a first moulding 12 (shown by thick black lines) 
formed of an inert rigid plastic that does not absorb gas, e.g. ABS. It includes 
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an inlet 14 and an outlet 16 for calibration gas. The first moulding 12 has a 
skirt 18. 

The first moulding 12 is incorporated into a further mould and a second 
moulding 20 is made around die first moulding. The second moulding 
surrounds the outer surface of the first moulding, forms a bottom rim 22 of the 
adapter and extends part of the way up the internal surface of the skirt 18. 

Thus, the adapter has an internal chamber 24 that can be supplied with 
calibration gas through inlet 14 and vented through outlet 16. In order to avoid 
pressure building up in the chamber 24, the cross sectional area of the outlet 16 
is greater than the cross sectional area of the inlet 14. The inlet 14 is connected 
by a hose (not shown) to a source of compressed calibration gas via a valve 
(not shown) providing a constant flow of gas. The inlet and outlet 14, 16 are 
arranged in line transversely to the open bottom face of the adapter formed by 
rim 22. The inlet and outlet are provided in line and in order to prevent gas 
flowing directly from the inlet to the outlet, a baffle 26 is provided that causes 
gas passing through the inlet to circulate within the chamber 24 and hence 
diffuse to a calibration sensor, as described later. Such an arrangement 
prevents calibration gas being directly directed onto the sensor, which could 
give rise to inaccurate sensor readings. 

The calibration cap 10 is designed to fit over a gas aperture 30 in a gas detector 
housing 32. The gas aperture is in gaseous contact with a sensor 34 seated on 
the printed circuit board 36 within the detector; the printed circuit board 36 
receives signals from the sensor and processes them to give an output in 
accordance with the amount of gas detected by the sensor. 
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The internal face of the skirt 18 is designed to fit over the detector housing 32. 
The second moulding that forms the rim 22 and extends part of the way up the 
internal surface of the skirt 18 provides a gas-tight seal against the detector 
housing 32 without having to apply external pressure to the adapter 10. 
5 However, clips or other devices that keep the adapter 10 fast against the 
detector housing 32 can be provided if desired. 

Because only the edge 23 of the second moulding 20 is in contact with the 
atmosphere within the chamber 24 containing calibration gas, the soft 
10 compliant rubber of the second moulding has little capacity for absorbing 
calibration gas. The inner surface of the chamber 24 that contacts the 
calibration gas is otherwise formed by the first moulding 12, which cannot 
absorb the calibration gas. 

15 An adapter is shown in Figures 2 to 5; the first moulding is shown in a grey 
colour and the second moulding in black. As can be seen from Figure 2, the 
inlet and outlet 14, 16 are formed from the first moulding but otherwise the 
whole of the external surface of the adapter is formed of the second moulding 
20, apart from an arrow 40, which shows the direction of gas flow within the 

20 adapter from the inlet 14 to the outlet 16. The inside of the adapter is shown in 
Figure 3. As can be seen, the second mould extends up the side wall 18 of the 
first moulding. The edge 29 of the second moulding will rest against the 
detector housing 32 and so only the edge 29 of the said moulding is exposed to 
calibration gas. The baffle 26 is also clearly visible between the inlet and outlet 

25 14, 16. 

Because the inlet and outlet 14, 16 are formed by the rigid plastic material of 
the first moulding, it is relatively easy to push a tubing onto the inlet and outlet. 
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If the calibration gas is toxic, then the tubing attached to the outlet 16 can 
conduct the gas away for safe method disposal. 

As can be seen in Figure 5, the diameter of the outlet 16 is substantially larger 
5 than the diameter of the inlet 14 in order to allow unrestricted flow of 

calibration gas from out of the chamber 24 to prevent pressure build up in the 
chamber, which could effect the calibration results. 

It should be appreciated that the moulding parts shown in Figures 4 and 5 do 
10 not ever exist independently since they are made in a two-part moulding 
process as described. 

Because a rigid plastic is used as the first moulding, which provides a skeleton 
to the calibration adapter, the calibration adapter retains its shape well and 

15 provides consistent sealing to a detector during calibration. The skeleton 
configuration also makes the handling of the detector easier. On the other 
hand, the compliant, resilient, second moulding provides compliant sealing 
against the detector housing and can also adapt to minor dimensional variations 
in the detector housing. Furthermore, the compliant second moulding means 

20 that there is no mechanical damage or scratching to the detector housing while 
the adapter is mounted or dismounted. 



